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[at** 1 1 
T, 

t^->-;u vm<n&±t±m c s-^ KWoETK-en-m, HfrieE^M^^:*^- 

[fit#«2 1 

1 fS«<0C p Plg^ISM^v KK£>v>-c, jim*®«#M14#Ji?$ifiiiu 
[Sft#E3 1 

6 0AJ-U3 0 0 AWTOj|Il¥T-ffM£*l-CwaC P Pig«S^lf^7 K 0 
[fft#£4] 

%ttmm#m&&mm*fcf&ir2>im&&mM®ii, a u > a s , c u> r u , Rh, i 

r, P d, Ni-Cr, (Ni-Fe) -Cr, C r <D n v»1*sHa» 1 «Xf± 2 «JSLh-C 

l>CP Plg^MfA y Ko 
[fit M 5 1 

4 ieto c p p aE^i^sj5t?M a 7 vizis^x. mmrui/-* ki©s±<^ 

*W»*IStt^*R*»J«"t**»tt^JRWfl-tt, Ta/Cu, Ta/Ru/Cu> Ta 
/Cr, Ta/Ni-Cr, Ta/ (Ni-Fe) -C rXliC r <D^-f tifrX$> I) , $ 
fcfcR#»te&K*t*W::C r «:*tr»^ttC r^i* ? 2 OSf %*i@x.tv>4CP P 

Mf&ZtiX^X, '\4 Y^m<D^r&& Y^v ?mU&l<D^-m£ *) ^iv^CP PigM 
Stf&J£3&*^ y Ko 
[St** 7] 

M^S^tl.^Itti^ix.tv^CP PSE^:TOfii;5!J*^7 K Q 

W**H l &v*L 5 <n^-rtifr— miz%im<oC P PIE^I^ietf^A y KK*3v»-c\ hu 
IBHSEfiSISB ti, mrlE-7 'J -IttlS^iltMlJ: <9 & h 9 y * ffi^iSjKS < m&X 

OMffliJH5H, SH3e?«14«^8g^|n]4:a5£-r-&jRSjlfiB[14S«:fllx.-rv^ C P PigM 

%rnm$k^ > Ko 

®-r**2 @3£mit« fc^SeHtf MSS:^L-Cifi|Ji$n^:«Ji7i LTi3 19 

, B£?8fc14Sj& f h 9 y tn-fifaK&tmxyxi&tiLZtix^x^ iyf£gi*?gm}m 
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2/E 



1 0 ] 

»*«i*^L5©v»i*n**-«^iE|R(Z)CPPSE^:«[jRiStft;«i*^y kc^^t, hu 

™$titv^C P PME^fH^ffira^^-7 Ko 

im^m i 1 1 

9 C P P IE*«^j£^*A y Kt=isv»T, fffE^2H5efiS1±JlO-«BX 
t±^^\ Fe-Co-Cu (fcrtfU Fe>10g?%, Co>3 OIP/o, Cu>5 
JKT-%) , Fe-Co-Cu-X (tztz L> XtiP t , P d , M n , Si, Au, A g<9 
v»-rn3&»iaXf±2aJU_h07C^-C*S) , XliCo 2 MnY (fcrtfU YiiGe, S i 

, s n , Ai<D^irtifrinxii2mz±(07tmiz$>&) ci»)M$titv^cppi 

[fjt^il 1 2 J 

■t*JSlfcv»Ll l ©^f li^-]g(:ISf <7)C P Plg^IMSM^-v K&cj3V>T, 
huIE7 'J -?8tt£Ji<D-3|SX(i£:£M 5 \ Fe-Co-Cu (fcrtfU Fe>10/£T-%, C 
o > 3 0 /F,^, C u > 5 B.=f-%) , Fe-Co-Cu-X (fctfU XliPt, P d , 
Mn, Si, Au, A g<7)^-rtl^imXH2m.i^±<07tmX'$>^) , XliCozMnY 
(fcrtfU YfiGe, Si, Sn, A 1 ©V^f 1 IXfi 2lW±^)7Cf T**-S) CJ: 
•)«lft$#LTv>iC P PIE^M*^-; Ko 
1 3 ] 

■1*31 1 &v>L 1' 2 O^f ^i^-lCfSf OC P PIg^IMKM^7 KK*5V>-C, 

jS§*irv>*c p PIg^»lf^7 Ko 
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[0 0 0 1 ] 
[0 0 0 2] 

/>- Kf-f ^^^g^^-t^^^t^cfflv^^^^m^ra^ (GMR) 
, %+&mtiZTZ&m<nmmiZttLX¥ffttftlZ*>xmffi1iWtlZC IP (Current 
In the Plane) It, i^S-ilt-S#i^IIi:jH LrSEfc^lnJK-fc >^«Sfcj&*aEn 
4CPP (Current Perpendicular to the Plane) S <h ^/^SUi - & CI -h 7& ? r # & 0 
[0 0 0 3] 

I38fi, ^CPP-GMRtKfflv>f;CPP-GMRA7 K<a»ii£?Fl-*g»rK 
Hi-e^-So C P P -GMRa.; K 1 0 0 ti, e^X^fflKg^tfr^JSSftfcTBBv- 
n/ Kg 110, TSBv-;i/ Kg 1 1 0 <Dm7FX^m<7)*&M±^mZtitzTU3mVk£: 

mm 1 2 o, z<DTmm&£mmi 2 o±*c«w?&jft$nfe7'j -istti 131. $m 

tt^lWI 13 2, H5£flBf3i« 133. RMtl 1 3 4 XCTiffigftSttfcJKil 1 4 0 

, :o±«tti«ii 4 o <7)±(iii^x^iS]^r< ®o f T3£jft$*ifc±«v->i/ Kg 
150, 7 »; -?gmg i 3 i (D—uj&mmmtnm 1 3 2 LtM$*ifc 

/n- K'W T*m 16 3, K/<>f 7^1 1 6 3 4: T«B ->-■«' Ki 1 1 0 #.^±§1$ 

v-;u Ki 1 5 0 <h0^^ai6^^fM 16 1, 16 4 ttLT^io ^- K^W 

7^1 1 6 3 tiiil 1 6 1 co^tC{±ys-^ 7XTii 1 6 2 tHUx. <b fix V>& 0 
[0 0 0 4] 

[#fr^m 1] #582 0 0 0 - 1 2 3 3 2 5 
[#lt^ 2] #12 0 0 1 - 2 6 6 3 1 3 

3 ] #1 2001-307307 ^'AWl 
mWJCM 4] #12 0 0 2 -2 3 2 0 4 0 
[#8f Xfflt 5 ] #1 2003-14168 #£ffc 
[#^K 6] #12002-305338 
[#lt^ 7] #12002-3191 12 ^-<2r# 
[#^M8] #@#»H&6 0 2 3 3 9 5f 
[#ItM9] *H#Itffl6 0 5 2 2 6 3f 
[#tr^CKl 0] *H#It^6 2 5 9 5 8 6f 
[#trX» 1 1 ] XmWfrm 6 3 3 0 1 3 6f 
[t^ttl 2] *H#fr^6 5 0 1 6 2 6f 
[f&^Ol^] 

[0 0 0 5] 

±ieit<7)CPP-GMRA7 K-Ctt, T»'>-* Kl 1 1 OXViWi'-^Kil 5 

0 ^mffiJUSriSeter £> *) , TS& v - ;w Kg 1 1 0 SO^hgfc v — )V Kg 1 5 0 

^OTaSy-^Kil 1 O&^'-ttRv-^ Kg 1 5 0f±, l^ED^J:^:, ^iJx.(i'N 

1 F e 0«t ■? ^Ifc^tt^t^tC «fc cTfM$nTV^ 0 iot, Tg&v-^Kgl lO&tf 
±«y-/U Kg 1 5 0 tw-fe^^m^SlE^St. AMR (**tt«5C«fit) J»*3&*^i:, 
T8&v-;u Kg 1 1 0 5.O f -hSI5v-;U Kg 1 5 0 O^^fi^ii^-f - Ojgjft^fbti, 

[0 0 0 6] 

#k, ***KoWv»ieH-c»iAMRSft*jc y <t XWiz* < 4 or Liv\ past 

4:T»*«S14^JKIBI1 2 0^f IfeLTv^ii, & JtSP y - ^ Kg 1 5 0 £±£&#NM: 

ttilE#2 004-3021512 
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till 4 0 3^*»Lrv»4ieH) ■C*8IEM7i J SS < 4oTv»S. 
[0 0 0 7] 

±IB AMR Hiiy-fX* $ (i , AMR $ v > v - ;i/ K#fl- * ffl 
v»TT8Sy-^KSl 1 0 %.V±M s s- K« 1 5 0 ^ff^i" & £ £ <b *l-6^ A 

[0 0 0 8] 

ifc±IEfl*j£tf>C PP-GMR^7 KT-fi, P tMnCi *)J&j8.Zti&&Mm& 

il34Ci -t ^^til^mSo K3$iBte* 1 3 4 U\ Jt«i£j& s ft 2 0 0 y« n • cm! 
J*"C* 19 , ^fttt&KK 1 2 0, 1 4 0^7'J -fiSttJB 131, Sjei&ttJi 1 3 3 tcJt L 
T#Ht£*:£v\, i/:SSIIttil3 4li, R5ii^14#1±^M#1-^^i6Hff< Mt^ 
>&mi) t & *) > WxIflTOy"* K«raffi7&* 6 0 0 ASSfC** # % SSSHSttS 1 3 4 

oM¥ii2 o o kmmtzti&o znxd^tt&tfcDjz&^K&m&m 1 3 4 7S ? j*<i£it 

MM 1 3 4 tffttOk-t & o (va-)H) CiO, ^51 K£flwfiJKa*jSK 

[0 0 0 9] 

£*3, CIP-GMRa;K-CU *>*mS7& ? ^5£ffi81£JlKt± l<li8ltL*it*if , 
[0 0 10] 

*#&W±> is-fr KlOAMRMtCi^ ^ -f Xfc vi-;i^£®i$nJjf£&C P PIE 
[0 0 1 1 ] 

[0 0 12] 

^ K« £ , i <7)±TO -> - ;u KH opfl \z&m-f %> , * M Kimmmm £ m L , 

Srfilx., -Og^^^^^OMM^fi3ci-^,77l6]^m»£^»iLtL-2) C P PIEM 

[0 0 13] 

i/4ja±ojfcJg^j£$ftTv>*^fc7W* Lv\> «*«n:g*««jStt» 
PKrtM 8 0 AJ^l±8 0 0 AJSLTT** £ *ffi»^qKtt&*llU\ 6 0AW13 0 0A 
[0014] 

TOT'* f> , JUfcWfcti, iiifAu, Ag, Cu, Ru, Rh, I r, Pd, Ni-C 
r, (Ni-Fe) -Cr, C r <D 7 *> v>fft^ 1 U i> L < fi 2 1JJI±-C*4 £ <h 
L^o #KgH81£&JR*m+KC r *r^-tr»^HI±, C r-g-*4ri*2 0 Sf%$-gx.T^ 

ffilE#2 004-3021512 
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o 

[0 0 15] 

m&iZli, ±mm4mfe&mWk&T a/C u, Ta/Ru/Cu, Ta/Cr, Ta/N 
i-Cr, Ta/ (Ni-Fe) -C r XfiC r iZX oTM^jiTV>4 C £ L < 

, gMfM^liC r £^trit^K(±C rtttJi ? 2 0 x.X CI 75 ? fiP£ L 

[0 0 16] 

[0017] 

[0 0 18] 
[0 0 19] 

% 3 outsit lt{±, u -immikmmmmm x n *> b ? y 

[0 0 2 0] 
[0 0 2 1 ] 

itw\zK<^^mzmt>^x^tzfct)mifo&i)mixz> ^ t&b, s^i&iiJii-fi/w b 

%mmi)%km=Flz-ty xmiMZiMLtz t & l,z§&£.-f& i?^-)vm.£±$sizi&-$,irz>c\ttf 
[0 0 2 2] 

*2H^B814«<o-fflJXW^:«Pti, Fe-Co-Cu (fcrtfU Fe>10ST%, C 
o>3 0S?%, Cu>5g^%) , Fe-Co-Cu-X (tzfzL, XliPt, P d , 
Mn. Si, Au, Ag<D^-ftifrimXli2m&±<r>7tmX'$>&) , HiCo 2 MnY 
(tztzL. YiiGe, Si, Sn, A l<D^-ftifr 1 UXl± 2 M.&±<D7tmx&2>) i:«t 

[0 0 2 3] 

miiE#2 004-3021512 
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7 -mftm<7)-UXli£U*K Fe-Co-Cu (fcrtfL, Fe>10^T-%> Co 
> 3 C u > 5W,T-%) , Fe-Co-Cu-X (fcrtfU XliPt, P d x M 

n. Si, Au, A g^^fji^ lttX(i2aJia±<7)7C*T*^)>2>) , XliCo 2 MnY ( 
fzfzL, YliGe, Si, Sn, A 1 <D v»fn*> 1 ftXii 2 tfJilJi07C*T'£> & ) tc J: V) 

[0 0 2 4] 

m&vt ±m m <d m * a *b & mm m t mm $ n x ^ & c t *m m w x & ^ 0 

[0 0 2 5] 

*§&B;§t::£*U£\ T^v-;w KB Oll:±i±g&v-;U KB ^itT^ 7 V -^HS^ 

x h ; 4 x % i&ffi aimr- fr & o 

[0 0 2 6] 

ituft z m m-r z> K&m&m &mz.btix^z<DX\ &*M%mji$mmi L tz -t > x mm 
* : MLxi>Kmm&mi±5£&*t-r. "y^-^m^>m^i&m-t^z\t^x^^ 0 ztuzx 
«k mj-um<v±^mmztixmM&&\n)±-tz>o t fz^m^\<^mm- m 
Ttm&m <vmt-ftfa*m?Ei- & tz & or^isi *. -r\ @gitti©itti^ttxii 
mmmmm^x nmm^mn.m(om^\^^^it^^:^<DX\ :^n:iottya 

[ 0 0 2 7 ] 

^ * mfc-t & &m <nmm^n xh & 0 

[0 0 2 8] 

Ull ^I215fi, ^i:J;^CPPIg^gOTA 7 K (CPP-GMR—y K 

) co§iiMi^7KLtv^ 0 m i (±c p p-gmra7 k i <Dm&zmmmi$t<D-tt 
famfrb&XTFi-uftmwm, m2 i±gmr^3 o £±frh$tx7F-tm$: l Fmm, m 

3 (±C P P-GMRA7 K 1 <7>m&*mir*$: (H 1 OIII-III^) XWffi Lt^t^i 
Mmxhho 
[ 0 0 2 9 ] 

C P P-GMRa-; K 1 (i. H^Z^-fpJ^^f^Ov-^ K flfj PS R — G L £;MtTf^&£ 
titzTUi/-)^ KB 1 0 t±gKv-^ K« 5 OO^C, T^^Mff^mtt^JlM 2 0 . g 
*M^&^*£f§ff1-&GMR^T-3 0S^_h^MII#mi4#^M4 O^tLtv^ 

o 

[0 0 3 0] 

TSISv-^ KB 1 OS^ISU-/-^ KB 5 0 (i> i&^v-^ VtMUt Lt<7)ii^t 
U EI 1 — m 3 H Tpi" <£ 9 > GMRff-3 0 J: 0 &+^j£v>MmTff^&£*iTv>& 0 
uWTav-^KIl O&^Ji^v-^ KB 5 0 i±. t^^I^y-JVF«#l^^ 

$fc^tt*t#, ^ox.(fN i f eizx »k #n M mmm<7)mmxftmztix^z> 0 

[0 0 3 1 ] 

T^ffim#^14#JSM2 0(4, T^v-^KBl Q<D%±.\,z^m.^ntz^^ y-fmx 
h <0 , mmt LTSt/GMR^T-3 0 *MMMl / zfZj&-f & tztb<7)^ - KB t LT*>$lif&1- 
&o ±^Mffi#?K14^M4 0 (4, ±g|Sv-^ KB 5 0 ^ItTKftgl- -2> ^> y 7°B-C 
±^~>-;u KB 5 0 t&lzmUt LXi>mtZ1r h 0 
[0 0 3 2] 

miiE# 2004-3021512 



&m 2 0 0 4 -0 4 7 7 5 8 ^- v : 5/ 

T8B*:iB«#ffiBte&JRJISI 2 0 RCr±«*W»*i8tt^JPtit4 0(4, GMRtf3 0«± 
ffi (*2H5e«S14«3 3 c) tTI (7';-BBM3 1) LTJo ») , El 1 S^l 

2 K7jz-t£ n \Z G MRf^- 3 0 £ «5 fc+55-j£< , TSBv-^ KJf 1 OS^y-^ KJf 
5 0 i:«H|aii:M«**Lrv»* 0 

[0 0 3 3 ] 

z<DTU±mmimte.±mm2 0Rif±B±mmim&ikmm4 o(4, tsbv-^ks 

1 0RO f ±«B->-n/ K« 5 0 «t •) iJtJ£0L3& f /h$v^fiStt^«*t3H--CB«c$tL-r^& o * 
ttftjKfi, #!|x.(4A u , Ag, C u , R u , Rh, I r , Pd, Ni-Cr, (Ni-F 
e) -Cr, C r <7)\^-ftifrinXlt2U&±<7>7tm^£ y)MJ&2tl2> Z ttfUt L<, 
MWt^C r ti&i§£-(4C r^*7!> ? 2 0 ®-f%^^x.T^S £ J: v* 0 Ztih 

*Mmm&&K!gk2 0, 4 0(4, ^lHt^ot6«ilT**otUv> 0 T«*I« 
#flB14&JRSS2 0 (4, GMRiT-3 OOv- Kit LT k$tf££« MiUTa/ 
Cu, Ta/Ru/Cu, Ta/Cr, Ta/Ni-Cr, Ta/ (Ni-Fe) -C r 
3U4C r Ov^-r^L35^z«toTfM$tLTv^ 0 :£HM^ilT(4, Ta/CrCU2ii 

[0 0 3 4 ] 

±ieT^±ffifs«tt#gM 2 o»tr±»^:iB»^a[tt^jRii4 oa, ->-^kwpbr 

-GLO (1/4) m±t fc*IWeJ&J£$*i*o «xlf, v-^ KHHBR-G L*M 8 
0 -8 0 0 A-e*Si§, *®*#flKt§:&JRBS2 0, 4 OOlUt 20, t 4 0 (4 6 0 - 

3 0 0 AT** & £ **«fi £OfEH|*|-C*ft(;jr, *:ffi«#lH814£JSIgl2 (K 4 0 <D 
StmfCZ , y-^FllO, 5 0 Ofl|jft#3H.t?* 4NiFeOl/5-l/10 gJK i T 
ft*t&it^l4o -ffcfr*>, *m»#«tt&JRII 2 (K 4 0OJKJ£a*6 0 - 3 0 0 
AT&& k l©y- b&}5Lf4, N i F e IRj5*3 0 0 - 3 0 0 0 AW&W'eMf&ZtiX^Z 

m&vs- vmmzmm-tZo iot, *v**»ii:*w»*«te&«ii2 o, 40*1 

ft*-*- < , *®«t*»te&KlR 2 0 , 4 0 hy-;H*flO, 5 0^«It-t>^l 

5 0OAMR3^K«££©#L^1*fcf±/|>£ < }fPx-<bft&o TSfc*:i5iflMMS8te&JR!& 2 

0 t 2 0 ±*^:lB«*«Stt^JRil 4 0 Olg t4 0li, |W|-T£ ot^iot 

[0 0 3 5] 

GMRf^SOiJ, HI [:/7Sii4J:^: h77 ^iPM^Ir] (H^XTJft) tcisv^Tv- 
*K|10, 5 0&tf*®»2N&te&JR«l2 0, 4 0 <0 fil3r+*SBK ft tt LTfc •) , ±T 
Mt5 ? ^M«#^14^)12 0, 4 0}:J:ot»ititv^ 0 :^)GMRiT3 0 (4, ±M 

m}m&&mm2 o, 4 o**->-^ kwhbr-g lo (1/4) w±oiwt?M$nt 

->-/u KBHSR-G LO (3/4) JSLTfc4*ilfft?^lS*nTv»4 0 
[0 0 3 6] 

GMRt^3oii, TU±mmmm^mm2 om^hm^y >; -mi** 3 1. 

3 2 1^1^1141 3 3^tLtv^o 0 3 tC^^ir^» «t 9 GMRf 

T-30 (**»ctt7'J-«(tt»3 1 RZf&m®.tt®-m 3 2) iHAO^lS! (HI^Y^ 
In)) JHIJK(4, H3c»14«3 30iK^I^^B5gi-l)^i«)^>R5llgttS3 4* s «x.t>fLT 
7')-Iftg3 1, tm&tt&mz 2St) f @Mi3 3(4, /W h^lfll^-tft* 1 
(hi) -e*>* 0 H 1 & 0*11 2 iZTFlrtZMffiifctVttftm ( A B Si) (C(4, 

sr^iKtt&JKK 20, 7u -estti 3 1 , wmmtnm 3 2 , a^tta 3 3 r.v±& 
*®»#s814#jki8I4 o^smu Rmmm3 4 (4mmL&v> 0 GMRt?3o 

(4, H*0|fctt±T*jfcfcLT\ T^feH3e»tt», «MftiSy f 7 'J 
[0 0 3 7] 

mmmrn 3 3 (4, mmm^x nxmzntzm 1 0^5114^ 33c Rvm2 m^ma. 

133at, in^om KM $-&T*»tt*f3H.UJ: *) 5B&Sftfc#«te+ IWJf 3 3 b fc 

ffiIE#2 004-3021512 
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[0 0 3 8] 

Tv^ 0 JKS&fTOf 3 4(i, il|«|3 3 c^VW h77frllffl^ffit W^fC^IS 
C$-£, ioMMfCJ; f£ 1 @7Efi&1$/f 3 3c wmt^m* NT? 
|6IUH5ELTV>& 0 $ 1 BJefigttS 3 3c i: & 2 B5efi8t3-« 33ali, *fi8i44»raJB 3 3 
b^LfcRKKYWffiS^fflCJ:!), Sv^:lMWtitio^^ 0 1"&t>*> 

[0 0 3 9] 

8 1 HJeiBteB 3 3c Stffc 2 H^ttl 3 3 a I±, -?-co-^X(i^^^\ F e - C o 
-Cu (fc£U Fe>l 0Sf%, Co>3 0g?%, Cu>5Hi : -%) , Fe-Co 
-Cu-X (tztzL, XliPt, Pd.Mn, Si, Au, Ag©v>f Wqtll±2i 
JSLh07n3&-C£>£) , Xi±C o 2 M n Y (fcfi L, YliGe, Si, Sn, Al <D^>-fti 
^lSXH2ffi^±07C3g-C*S) KJ: ^tfcSflTUSo 1 Itlti 3 3 c R 

V9H 2 m^miSEM 3 3 a^lfli, 1 0-7 0A8lSt*5o Mtt+ra^3 3 b 

tt, 31 1 @5E«Bt£« 3 3 c <h^2@^M1±® 3 3 aOHKRKKYWffiSftffl^Ufcf) < 

ttnRvmm-eT&i&.zti&o *fkMfmmm&*mm 3 3 b w\ wx-wtr u k «t o 3 - 

[0 0 4 0] 

Ra&ffifcteS 3 4 tt, 7C#Z (tztz LTtmzii^ Pt, P d , Ir, Rh, R u , OsO 

ttffttL^o *4v>tt, 7C^Zt7C^Z' (7t/iL7C^Z'{±, Ne, Ar, Kr, Xe 
, Be, B, C, N, Mg, A 1 , Si, P, Ti, V, Cr, Fe, Co, Ni, Cu 
, Z n , Ga, Ge, Zr> N b , Mo, A g , Cd, S n , Hf, T a , W, Re, A 
u, Pb, RV £ ifr±M7tm<V ; ) *> lUXl±2m&±<7)7tmx~$>2>) tMntmtSS 

r y n -y * > ^sjs *> a < * sausia-e 3 a t m 1 @seisBi4B 33c coi^m-c^: # 

IS^ifSr^Stiifc^lio R5£MiJf 3 4 f±, 8 0 A&JfC 3 0 0 A tlT^i 
ItfM^^tWK, ***?^ff.-CJ±*& 1 5 0 AoRJ?-CJBjfc$*iTv>* 0 
[0 0 4 1 ] 

mwtmx&mz-itc ukx ^M^titv^o ^o^Nsstttme 3 2 t±, ^ijxjf 2 5 a 

gS©D?-ei)S?K4, "7 'J -flfcttS 3 1 -€-0-*KXti^a5*«, Fe-Co-Cu 
(fcrtfU Fe>10If%, Co>3 0S^%, Cu>5^%) , Fe-Co-Cu 
-X (tztzL, XliPt, Pd,Mn, Si, Au, AgWV>WlSXl±2l£l±© 
7C*-C**) , XiiC 02M n Y (fcfiL, YliGe, Si, S n, A 1 <D^-ftlfr 1 ft 
Xtt2tt&±tf>7C^-C*&) C^M^ntv^o 7 I i-Itti3 lWlfli, tfUxfi: 
lOOASSt^o :»7'J-Itti3 1li, »14JRt:: J: LTv>S#, 

S 3 1 Rir*«tttt3H-« 3 2 *>Wffl«KW\ h 7 ? *«#lRlK»fl:$*lTV»*/>- K/<>f 
7^|6 3 7i s gUv^ 0 CKO/n- K^-f T*/f 6 3 GMR^T"3 0 O^Ufi, &l 
46iMk« 6 lJLitm2m.mm 6 4 ^i:A - St AiSM Ltv>T 4 i ^ 0 7U-Ittl3 
1 A-KA'fTXieSOiA^T^IfCJiot, h 7 y ^ipS77[n] (HItfX 

77fP]) K|BUX.<b*lTV*& 0 HI 1 <7)£:£P77|b](±, 7 'J -J814JB 3 1 <DmitU IRI-C* £ o 
[0 0 4 2] 

ifc*iSt*18tt4«R2 0, 4 0^11:^ GMRft3 0 <0 h 7 y ^ ipI^|6]OM1B9 
[0 0 4 3 ] 

m i mmm 6 1 a ^2*6^3 6 4 ti, wxisr a 1 2 o 3 ^s i 02%¥<D®,mtmxm 
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^-vl 7/ 



2 0, 4 0<Offl*I*!)TV>-6o tib^, ilKft»S6 111, 7 'J -?g£14Jf 3 1 OMfflSP 
o-a»i«i"4RJ¥-C, T«8^W»*«tt^JRR2 0 <7)±tcf^$ tiTv^ 0 $ 2 

6 4(4, S^tt® 3 3 0Miffllf|StC^i--2>MJgT% ^- K^* TXJf 6 3 0±»:^JSft$*l 

[0 0 4 4] 

/^T^Tife^ 6 2 14, A-hVW7Xi6 3W!|ftt (il^Hc, ftMitS) £ft± 
/n- K/svf 7X1 6 3 7^<b#§£1-&/^ 7X^#£Ji*£^&£#&lf3:ltfb:h.-C^ 
&o >W7*Til!l«6 2f4, (bccil) 0&«§&T^j£ $ *i5 C t 

iL<, AftWUliC r , W, Mo, V, Mn, Nb, T a OV>f*i^ 1 If £14 2 ttJ^ 
±<D7t^X~Bf&-£ti& Z btfUt Lv^ 0 C(0/s-^ yxTife/f 6 2 t4, /n- K/M7^16 

3 OTffliJ<z>^KffM£*iTv>& £ £j&*flf£ Lv^ 5 \ 7 'J 3 1 ©Piflia ^- hv< 
-f 6 3 tO|BItC^T^LT«/>T t <t V> 0 7 U 3 1 <7>Wffigflt^- HV<W 
7X| 6 3 OBCM$n4^'f7^T*i y * «2flRjfc*m &lHiI¥i4, 1 n 

6 3 t7'J-Ittf3 1 t^I^cai^t-Slt^-C^ 7 'J 3 1 OSfSSK 

[0 0 4 5] 

J^±0£#»j£;£*r-f 3C P P-GMRA7 K 1 f4, -tr>xm»it75 s GMRS^-3 0<Ol 
ffitci+LTSS^fS] (JKJ¥^|6j) UitKfctl, GMRf^3 OOE^m^^^^flJ 

K*5 0«*»?>T«5v-/l' KJS 1 0ffJJtc[^^oT^^^m»ft^^L^^^^i:^m«{tM 
[0 0 4 6] 

HI4 4 n ±U~s-)i'Vm5 0lz5-z.bixtz-k>Am.mi, Zr<D±Ufr& 

±g|Sv-;w Ki 5 0 i I) fcifc*£ffiO/jN$v>Ji&:fciB«^14#JRSl4 0 Kif*i&tr 0 ±M 

CWLtftfCsia, ±«R^:1ii«*«tt&«il 4 0 ti^ltti3 3 ©fI*f.iGMR 

^t-3 o^nM^n^-r^fr mmum) tzmtitz^ 7'j-itti3UT3« 
i2ortcAo/;t>^ , TU-kmffiimn&mm 2 0 ojts^t^TSP •> - & kjs 

5 0 4 19 *>/h$ < J^T«*ffi**»ttifcKJK 2 0^*GMRf^3 0 4 *) bfc^mmizft 
CitLTWCl^ GMRIT3 0<7)TJf K-fiSi-<S>fSH<7>T3&v-;i' Fil OUfiti 
[0 0 4 7 ] 

ifilt:, -t>^l'IWt^^i:^w 0 1" ^1B«^)Stt^ffR2 0,4 0 

ky-^KI10, 5 0O#®K*m&WSSE#JKtt/hS < 4 <9 , y-^KilO, 5 0 <D 
AMRa**«±Cr4, iAMRMlii^y^X (y-JH'U0, 5 0 Oigtfcggffc) 
< Wz.btl& 0 £43, TU'>-^ KB 1 0 j&»fc±W->-/U KJf 5 0 Kfiifr-oX-t > 

[0 0 4 8] 

tfz, ±^L/:iTt:ratti33 (» 1 HSElttS 3 3 c ) OflBfl:;£|p]£B5£-r& 
RBHS814B3 4(i«lia£tt1£Jf3 3 c 4 <9 fc'W h *IT45 •) , 14C 
^ UttRaw«ttJI 3 4MLt^^^o — «KRBH8ttJifcJ\ GMR 

m*3 o*?±mmim&£mm2 4 onjtLTjt«j5t7& ? *ipsK*§ < , 
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&m 2 0 0 4 - 0 4 7 7 5 8 ^- V \ 8/ 

[0 0 4 9] 

£ £ -e t± , milfi^ * K m £ fx »t * v » - t £ Y) , jz-^KHHR 

S*M#N81£&JR1I!I4 0 0 &jyv>jRj|[ t 2 0. t 4 0T*Mtitv>5 o 

, M*-e(±, ia8t:7Kt<l:^:i^lttil 3 3f)(±i:^Ittii 3 4^i)|T 

DSUT^fcfc*, v-^ KHPHR-G L' < $ -tirT^^tt^M 1 2 0 £ + 

[0 0 5 0] 

JiTF-efi, IH 1 H^-tC PP-GMRA7 K 1 OM^7?v£Kov>Tl&HJ31-& 0 
[0 0 5 1 ] 

1 , #£&t£*tWi 32, f 2 B5efiB14« 3 3a, #fiB14 + ISJ« 33b. Stftfc 1 BS&EBte 
133 c ^K^^T*^^M±^B^M-t-^o tfill**±, mi »;^$fLfe^ 

i^iOC P P-GMRA7 K 1 tmCX'&Zo 
[0 0 5 2] 

*l@5g«tti3 3cO±t:, Mt^iGMR*T3 0 WWi^iBt ( 

ft d u ^ ht7ffloi/^ vm^f^-tho 

[0 0 5 3] 

*rii3 3b, 31 2 HJgfiBteJg 3 3a, *ffiBtt*m« 3 2 0 3 1 £ -f * > 

?j|6]<Oii(?*«_tK, "7 0-^14^3 l*»&»lH5£»teJl3 3 c it©#it«$ 
^4GMRf^3 0«6ftfciot^$W 0 GMRST-3 0 ff)fi«Ii:i± 

[0 0 5 4] 

Irc^T, l/->^M^Uti«Si, GMRt^3 OOMffiO^Mtc^ttT, $1& 
W6 1, /W7^Tii6 2, /n- K/U 7X1 6 3 S^'i 2 Ifeif 6 4 ^HtX A 
•^iItl)o ±fB#*0#fl-XU r Hff»±, HI 1 K^Sftfc^jaifcJROC P P-GMRa 

mi £Bfc*i-& 0 

[0 0 5 5] 

l/^M^iJL^t,, El 2 » 0*0 3 K7K£*t.& J: ? ^l@«13 3cW^ 

* h^fiiftflfcRaHBtews 4 *^ti.o -tt£t>%^ mi m^m&mz 3 C Mi2i 

ItJf 6 4 0JtK, RMttiMi 'J 7 fl 1 1 1) 1/ y x H L, copyxb 

JBKa*?*LTv>&v*#2*6li« 6 4 fcflUxJf-r 5 'J y^HJ: U Bfe*S|J^t; 

KSHfiSttV 3 4 *Mt4, RSfilKttS 3 4 ©tffi-XtfilJSfl, HI 3 »c^$*ife^jjc«t» 
COC P P-GMRA7 K 1 fcRCfJbi, SS&flSteS 3 4 OffMf&ti. M£i£ir 

[0 0 5 6] 

m3 4 1» i ssg»ttV3 3 c <Dmz*ti<?ti$imm&mwi&2LZ-*t2> 0 t 

--^SJSfi^x.{f 2 7 0 "CflJg-C* 0 > en*PS8s#0^: # $ fi 8 0 0 k A/m®.8iX$>Z 
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^-v: 9/ 



0 -<?)Ifcf7--^ii:J: *) , ^ 1 3 3 c C7)^b^fp](i/^^ h^fp]tc@^ 

[0 0 5 7] 

H5H^-rj;^lz, ^ 1 SSItti 3 3 c StFi 2 ill! 6 4 ©± 

bz±.u±mm3m&£mm4 o zx^ y mil ±^Mft#^i4#^)H4 oojlmh 
^m«^mi4#sm4 oo±m^¥fflfb£n& 0 ±.u±mwjm®L£mm4 ovunRv 

CMPijnXft<7)MJ¥ t 4 Ofi, HI § tifc^tiO C P P - G M R a 7 KUHC 
"C <h %> o 

[0 0 5 8] 

7^1tSo _hfB-> — ;u KJf 5 0 <0#f4S.y f MJ¥(i, ili:^i«l<OCPP-G 
MR^s •;/ K 1 t Wi CC$>&o -0±SBv-;W Kg 5 0 fi, ±6B;*:M**fl8l!£&JR8fl 4 0 £ 

[0 0 5 9] 

J^JLtU i 19 , HI iZ7F-f CPP-GMRa-; K 1 j&^riti- & o 
[0 0 6 0] 

BL±o*mfeJgJi-CJi, T«Bv-;w Kg 1 OOtitl*'/-* Kg 5 0<O]£TK, 7 
'J-fi814S3 l3UiBj£fB14«3 3 1 SSlti 3 3c) Kj£««U £*L<b7 'j - 

Mg 3 1 R&m%m&m 33^ ^+^v^Mif-e^$;jx^TSis^:ffi«#^#^m 

2 0 fc±«*ra*l8te&JK!l4 0 75 i fti-?^ix.f ) ^TV^WC\ Tf&v-^Kg 1 0 
SCK-h^v-^ Kg 5 0 fc*m**^;**»©*^4:tt*lrt-4£ TSRv-^ K 

g i oaviw^-^ Kg 5 OMMRafta^y ^x^fi^prtg-e^^o 

[0 0 6 1 ] 

ifc#£j«&«-CI±, T»^W«*fiStt^JRR 2 0&tf±W*M«#?B1±&JR|g|4 0** 
KPBHSR-GLO (1/4) ^±^«lff-e5g«$ tLTV^OT', -b >*mSEHT8B 
*W»**813:&JRIR2 0 &tf±«*Wag|M8te&JRR4 0 < , TSUv-^ Kg 

1 OSOLh^v-^ Kg 5 0 KH«fcA,irift*ifcv\, ztiizX*), TSBv-^KJBlOa 
OLt^v-^ Kg 5 Ot'AMRM^CTiiAMRMCj:-?.^ X{±/Jn$ <?Px^ 

[0 0 6 2] 

£fxU\ *^^I10ltl§lIil&^f>SS$lti 3 4 $r|!gSILr^)^0-e, GMRf 

^3 0i:^>Xli|^tLtiR?litti3 4^"Mt^Ct^K ioT, 

o Km^£*&44cR&mi£«7&*#£LTv>fc^3fc«l: 0 & GMRiT- 3 0 Of^^ipSKlg; 

MRfT3 0«#iS^IfiittIi2 0, 4 0 <7)!lf|IP<7>l£ft S EfclS & Bt5 < 
[0 0 6 3] 

♦SfeSfc^JSTfi, ®^1±g 3 3 i ») *>'W h^l^ftf-U^, H5£ffiBitt« 3 3 CD^b^l^l 
Sr@5ei--2)^i60R3^14g 3 4 £$tx., - <7>R$|j3^1£g 3 4 fc*lH5fe«ttJ13 3 c <D 

[0 0 6 4 ] 

H6»c^-r J:^ jc, #lH5£ffiB14«3 3c^, 2NBtt*KDl 3 3 b, &2@5£ 
3 3a. =£i&1£*t*4g 3 2 'J ~i&14g 3 1 i H h 7 7 * ffi^lnJK-HfrKg 

< itf L, G M R 3^ 3 0 O h 7 y 9 (BfttT w «fc <9 <> ^ 1 H^ttg 33cOh?y* 

tBtfeTw" < -f&o fit, 3£fi$-e-fc£iB5£fiB14«3 3 c oMfflSMBrc*-*- 
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^-v: 10/ 



1±Jf £1Stx.*uf iv> 0 

[0 0 6 5] 

v^JC^jWitftitt^iiSifc**^, @5£fiBttS3 3Kf±/W h^ffijic^f i^lfijK — ill 

M^m^y K#ii(in i tzTjk-fmnjtmtfflctz**) % m i m^m^m 3 3c 

[0 0 6 6] 

mmmmm 32j:ij*>/wh Vienna < sffttML, Ea^nsttv 3 3 <r> y ? 

v ^I^faO^-ftTwi 0 <>/W h^ft^ft h 2 (Tw<h2. hl<h2) £g<1" 
[ 0 0 6 7] 

t/^ilfitli^ ±«^BSfl[*«tt^JK«t 4 0 R tf# 2 il&iff B 6 

4 ^IotM$|itv^;t^t>, ±«R*lfi«#«te&JRil4 0 KCMPiJnlfclfc-f £ 

[0 0 6 8] 

±ffiH*feff^oC P P-GMRA7 K«\ S4IfIiS^ 7 KOWi<, >l<7)|?4e: 
[0 0 6 9] 

[m i ] #$&9§<£>& i nmi&m-c$>z>c p piE^rara*A 7 k (cpp-g 

[11 2] HI 1 CStGMRt^^l^eit^tl^IBt^^o 

[0 3] 1 1 C/TtC P PSg^IMKMA K^M^tT-cf* (III-Iim 

t^mm^m^m-rm.±Mx$>^ 0 

[@5] ei i k^-tc p p igti^i^i^A 7 K^M^&o-xfi^^-r^^f 

[0 6 ] SU liBUOSfc-CRBHiBte* *K»tfc C P PIE^M^ifA y 
[0 7] Eli fct±8iloJ»tSk^H^»tt»o«fb^*H^i-*CPPaE^:«»«fiL 

0x (b) mmt^tcyM^min^h^xm-ru^-mmm. (c) ±*e.fir^t* 

[08] t*OCPP!B«M*A7 KO«jt«r, flE»*#fc<W|fijiS*<b 
m T TP Iff M 0 X & & o 

[W-9-ottifl] 

[0 0 7 0] 

1 CPP-GMRA7K (CPP ag*«*JStt»*A y K) 

1 0 T« ->-.»' KH 

2 0 T«B^H«*fiStt^JRBI 
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• 30 gmri^ (u±m%m.mmm=f-) 

3 1 "7 'J 

3 2 ^it1±WM 

3 3 

3 3a ^ 2 H^figttS 

33b wm&'p mm 

3 3c ii mfcm&m 

3 4 £$&i&t£<f 

4 o ±u±mmm&&mm 

5 0 ±SB v - ;u K« 

6 1 # 1 Ifelf S 

6 2 /<>f T^Tfti 

6 3 /\— K/<-f T^Jf 

6 4 |2 jfgi^S 

T w GMR ^T-<7) ifSTf-ffi 

Tw' SflSilffittiOh^'^IS-tS 

h 1 GMRffOSSStffi 

h2 B5efl814S 
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t ^ i i t C P P SE^l^IEi t a 7 KUJ3v>t\ T«v-/W b*m<VW.±t±U 

l^mi n i 
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